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bjectives

» 3 case studiesto evaluate WRF and NAM
performance in Oklahoma (OK) during summer
2007, using the NARR and OK M esonet
precipitation data.

e Tovalidatethe WRF classified convective and
stratiform precipitation using the NEXRAD and
OK M esonet observations.
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Observations
e OK Mesonet rain gauge networ k

Reanalysis
e NARR (North American Regional Reanalysis)

M odeling
e WRF 3.1.1 version
e NAM (North American M esoscale M odel)

3 hourly accumulated precipitation.



Model Conf
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Dynamic core WRF-arw WRF-nmm

Domain 3 nested domainsfrom North American
outermost USto
innermost OK state

Horizontal 9km, 3km, 1km 12 km
resolution (km)
Vertical levels 35 60
PBL Y SU MYJ
parameterization
Microphysics WSM6 Ferrier
parameterization
Cumulus KF for the outer most BMJ

parameterization  domain, nonefor the
rest




Dataset: d02 RIP: rip rain wu Init: 1200 UTC Sat 05 May 07
Fest: 3600 h Valid: 0000 UTC Mon 07 May 07 (1800 CDT Sun 06 May 07)
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ISynoptlc pattern durlng May 6-7 (Case 1)

500mb Wind Magmtude and Geuputentlal Helght May 7 2007
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precipitation amount (mm)

se 1: 3-hr accumulate

Oklahoma State 3 Hourly Accumulated Precipitation

recipitation
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— WREF3.1.1 = 58

—— NARR =49
—MESONET =46 A
— NAM =21 -

0505-15z 0506-03z 0506-15z ﬁ07-03z 0507-15z

WRF: Precipitation started earlier than obs. Tife total precipitation was
12 mm more than obs.
NAM: under-estimated precipitation by more than 50%
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(I Scheme (WRE 12 lan) — 47 - WRF with KF Scheme:

12-km resolution

? WRF with BMJ Scheme:
' 12-km resolution

Oklahoma State 3 Hourly Accumulated Precnpltatlon
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{Conclusion: Horizontal resolution

\/_,_/’\‘ Is not the major factor. Simulation is

3 more sensitive to different cumulus

0505-15z 0506-03z 0506-15z
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P Sul ‘szofCase 1

1. Based on observations, the major precipitation event
started around 03z on May 7, and lasted until 00z on May
8 and is affected by short wave trough and cold front.

2. From WRF, precipitation reached the peak about 3 hour
earlier than the observation and is overpredicting about
26% through the event.

3. Precipitation forecast from NAM missed the peak and
significantly underpredicting about 50% of the
precipitation.

4. horizontal resolution is not the major factor that causing
the underpredicting problem. Simulation is more
sensitive to cumulus schemes.
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ISynoptlc pattern durlng May 24 (Case 2)

500mb Wind Magnltude and Geoputentla] Helght May 23 2007
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% 2: 3-hr accumuia%#reclpltation

Oklahoma State 3 Hourly Accumulated Precipitation

10[
—— WRF3.1.1 = 31
s sk —MESONET = 21 h
g - — NAM =11 -
E [
= or -
E L
=] o
fom B o
= N J
5 4
= - .
o =] -
=2 2 7
oL =
0523-00z 0523-15z 0524-03z 0524-15z 0525-03z

Compared to the Observations:

WRF: Over predicted thetotal precipitation by 50%

NAM: Under predicted thetotal precipitation by 50%

Whether it isthe convective or stratiform cloud that lead to the over
prediction problem?
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Comparison between radar and simulations

2007.05.24 00:00 Oklahoma Radar Classification
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Case 2: Areas covered by Con. and Strat.
OBS

% Area of Radar Grid

Fractional Grid Coverage (%)

2007 05.24 Radar Echo Area Percentage

(]
=
|

[y
7)]
T

10

s Convectlve I_

—— Stratiform |

(((((

L

|

0 4 6 10 12 14 16 IS 20 22 24
Hour (UTC) I
070524 F Radar area percbntage
 — convecllive conv/st =| 0.52 E
— stratiform | .
[ I ;
: I ]
20 | i I -
o I I :
| 1 ]
I I ]
C | ]
10 I : .
F 1 1
C [
L I I
0 C I - . -] - l
0 2 4 6 8 10 12 14 16 18 20 22 24

Hour (UTCO)

Thebox indicatesthe
time period when
NEXRAD and WRF
are compar able.
Stratiform cloud
coversmuch larger
area than convective
cloud.

In WRF smulations,
It hasgreater ratio
between convective
and stratiform area
coverage than obs.




I Case2 Convective and Stratiform Prec:|p|tat|on

OBS
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* Both obs. and WRF

have shown that
convective precip. is
dominant (morethan 2
times).

It iIndicates whether
model could capture
theright convective
featureiscrutial tothe
total precipitation
prediction.

- WRF overpredicting

both convective and
stratiform precip.
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1. Compared to the Observations:

WRF: Over predicted thetotal precipitation by 50%
NAM: Under predicted the total precipitation by
50%

2. Both NEXRAD and WRF simulations have shown
that convective precipitation isdominant, while the
Stratiform cloud covers much larger area than
convective cloud.

3. WRF isoverpredicting both convective and
stratiform precip. , which caused the overall
over predicting problem.



e Cut-off low

e Cold/st front (13
09z-15 092)

e dryline
e QOutflow boundary

» MCS& SCT (14
03z-14 062)

T et

June 14 2007

e
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Synoptic pattern during June 14 (case 3)

500mb Wind Magnitude and Geopotential Height June 14 2007

Wind Magnitnde (m/s)



precipitation amount (mm)

. 3-hr accumu

Oklahoma State 3 Hourly Accumulated Precipitation

0613-03z

0613-15z

— WRF3.1.1 = 23
—— NARR = 27

—MESONET = 27 -

— NAM = 32

0614-03z

0614-15z

Compared to NARR and OK Mesonet Observations:
Both WRF and NAM did a good job in simulating the precipitation

peak.

0615-03z



OBS. WRF
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Case 3: Areas covered by Con. and Strat.

OBS.

% Area of Radar Grid
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Same asthe Case 2
Stratiform
precipitation covers
much larger area
than convective
precipitation.

Closeratio of area
cover age between
WRF and obs.



I Case 3. Convective and Stratiform Precipitation
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Good agreement
between
observationsand
ssmulations.

Sameasthe Case 2,
convective
precipitation is2.5
times stratiform
precip.

WRF produced
Mor e convection
from 20z to 24z



! Summary of Case 3

1. Both WRF and NAM simulated precipitation agree
very well with NARR and OK M esonet
observations.

2. WRF ssimulated convective and stratiform
precipitation agree well with observations.

3. Same asthe Case 2. Convective precipitation
dominates, but Stratiform precipitation covers
much larger area than convective precipitation.
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1. Compared to NA
precipitation, W
underestimated

RR and OK M esonet observed
RF overestimated and NAM

orecipitation in the Cases 1 and 2,

but agreewell in the Case 3.

2. Both observation

and WRF have shown that

Convective precipitation dominates, but Stratiform

cloud covers much larger area than convective cloud.
3. Asshowed in case 1 sensitivity study, horizontal

resolution is not

the major factor that causing

underpredicting problem. Simulation ismore
sengitiveto different cumulus schemes.



